Physical and chemical characterization of dentin surface following treatment with NovaMin technology.
The aim of this study was to characterize, in vitro, the mode of action of calcium sodium phosphosilicate (NovaMin) in occluding dentin tubules for the purpose of treating dentin hypersensitivity. Calcium sodium phosphosilicate (CSPS) was combined with artificial saliva on surfaces of prepared dentin discs. The layer formed was initially examined by a scanning electron microscope (SEM). Focused ion beam (FIB) milling was used to make bulk cross-sections and thin film lamellae. Low kV scanning transmission electron microscopy (STEM), energy dispersive x-ray spectroscopy (EDS), and selected area electron diffraction were then used to characterize, chemically and structurally, the layer formed and the material occluding the tubules. Experiments were also performed to assess the suitability of using an environmental scanning electron microscope (ESEM) in wet mode to follow the transition from CSPS to hydroxyapatite. SEM imaging showed that a layer was formed on the treated dentin samples, and that this layer occluded tubules. Chemical and structural analysis of this material showed that it was hydroxyapatite-like. The wet mode ESEM experiments demonstrated that this technique has the potential to follow the transition from CSPS to the crystalline hydroxyapatite material. The use of modern imaging and analysis techniques has demonstrated, in vitro, the reaction of CSPS from an amorphous material to a crystalline hydroxyapatite-like material. These experiments confirmed an occlusion mode of action for CSPS for the treatment of dentin hypersensitivity.